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(57)Abstract: 

PURPOSE: To provide an inexpensive supporting method of active metal on a catalyst 
carrier wliile suppressing the deterioration of the strength of the catalyst carrier at the time 
of the supporting of active metal by adding an org. solvent wherein the condition of a 
solubility parameter is specified to a support soln. and specifying the surface tension of the 
support soln. before impregnating the catalyst carrier. 

CONSTITUTION: A support soln. containing one or more kind of active metal selected 
from Mo, Ni and Co is infiltrated into an alumina carrier of which the primary particle has 
an aspect ratio of 30 or less. At this time, an org. solvent wherein the sum of the hydrogen 
bonding term and polar term of a solubility parameter is 40% or more of the sum of the 
intermolecular term, polar term and hydrogen bonding term of the solubility parameter is 
added to the support soln. The surface tension of the support soln. is set to 40dyn/cm or 
less before the alumina carrier is impregnated. By this constitution, the deterioration of the 
strength of the catalyst carrier can be suppressed when the catalyst carrier is impregnated 
with the support soln. to support active metal on the catalyst carrier and active metal is 
inexpensively supported with the catalyst carrier. 
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* NOTICES * 

JPO and NCZFI are not responsible for any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the approach of controlling degradation on the strength at the time 
of sinking [ of the comparatively weak catalyst support in which especially the aspect ratio of a primary 
particle is formed by 30 or less fine particles ] in about the sinking-in approach used in case Mo, nickel and 
Co of an active metal, Mo-nickel, Mo-Co, etc. are supported to catalyst support. 
[0002] 

[Description of the Prior Art] Generally, it was kneading and extruding, catalyst support is calcinating fine 
particles, and these fine particles are produced considering them as a raw material. The pole diameter of 
catalyst support is as small as dozens of nm or less in order to raise the catalytic activity, and it needs for the 
pore volume distribution to be sharp. In order to support an active metal in the pore of such catalyst support, 
desiccation baking is performed after sinking [ catalyst support ] in, such as spraying sinking in and 
immersion sinking in. Spraying sinking in is the approach of supporting an active metal to catalyst support 
by spraying the support water solution containing an active metal on catalyst support, and immersion 
sinking in is the approach of supporting an active metal with catalyst support being immersed in the support 
water solution containing an active metal to catalyst support. However, there is a trouble that a crack, a chip, 
and powdering occur in catalyst support by the pressure buildup produced since the vapor-liquid 
permutation of the gas inside the pore which a catalyst has promptly, and support liquid is not perfomied, or 
a mechanical strength falls fiirther, in the case of sinking in. 

[0003] catalyst SAPOTSU and — SAPOTIDO In case support Uquid is sunk into alumina support, the 
pressure P of the air bubbles of the support liquid in the pore of catalyst support is shown to 
KYATARISUTSU (Catalyst Supports And Supported Catalysts;? 40-41 (1987).) by the degree type 
according to a young-Laplace style rule. 

P-P0=(2 gamma/r) cosalpha — here, it is a contact angle to PO; atmospheric pressure, the surface tension in 
gamma; gas-solid interface, the pore radius of r; catalyst support, and the support of alpha; support liquid. In 
the case of alumina-water, the pressure produced to the air bubbles in pore as cosalpha=l and 
gamma=7xl02 N-m -1 are taken for an example and a pore radius is 2.5nm becomes very high with 560bar. 
In case this pressure is sinking in, it is shown that it is the cause which destroys a catalyst. And it is said that 
degassing sinking [ which sinks in under reduced pressure so that these air bubbles may dissolve in water, 
and may diffuse and it may be easy to diffuse them out of catalyst support as that solution ] in is effective. 
[0004] 

[Problem(s) to be Solved by the Invention] However, degassing sinking in has the trouble that the cost of a 
facility is high. Furthermore, since 30 or less catalyst support has sharp pore volume distribution, although 
good catalytic activity is acquired in the aspect ratio of a primary particle, as catalyst support reinforcement, 
it is comparatively weak, and in the conventional support water solution, since distribution of a pole 
diameter is small, a vapor-liquid permutation with the gas inside pore is not performed promptly, but there is 
a trouble that degradation on the strength at the time of sinking in is especially large. In view of the above- 
mentioned trouble, this invention infiltrates support liquid into catalyst support, and offers the support 
approach of the cheap catalyst support which can control degradation of the catalyst support at the time of 
supporting an active metal on the strength. An aspect ratio means the ratio of the minor axis and major axis 
of the primary particle of fine particles, for example, a photograph is taken with the transmission electron 
microscope of the primary particle of fine particles, and the die length of a minor axis and a major axis is 
indiscriminately found for a scale and its ratio about ten particles. 
[0005] 
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[Means for Solving the Problem] It found out that control of the crack of the catalyst front face generated by 
the pressure buildup produced since the vapor-liquid permutation of the gas inside the pore of a catalyst and 
support liquid is not performed promptly, or the interior, improvement of a mechanical strength, control of 
powdering, etc. could be performed by controlling the surface tension of support liquid by addition of an 
organic solvent, as a result of continuing examination wholeheartedly especially paying attention to the 
surface tension, support liquid and in order that this invention persons may solve the above-mentioned 
trouble. 

[0006] Namely, this invention sets the active metal with which the aspect ratio of a primary particle 
becomes the alumina support which is 30 or less from Mo, nickel, and Co to independent or the approach of 
sinking in the support liquid containing two or more sorts. The organic solvent whose sum of the hydrogen 
bond term of a solubility parameter and a polar term is 40% or more of the sum of the intermolecular force 
term of a solubility parameter, a polar term, and a hydrogen bond term is added in said support liquid. It is 
the sinking-in approach of the catalyst support characterized by sinking in after making surface tension of 
this support liquid into 40 or less dyn/cm. 

[0007] In order to make an understanding of this invention easy, it explains to concrete and a detail. The 
basic presentation of catalyst support is aluminum 203, and mainly has pore dozens of nm or less. And the 
aspect ratio of the primary particle is 30 or less thing. Support liquid is independent and liquid dissolved 
[ two or more ] about the salt containing Mo, nickel, and Co which are an active metal. For example, the 
salts generally used are a hepta-ammonium-molybdate salt, a cobalt nitrate salt, a nickel nitrate salt, a cobalt 
carbonate salt, a nickel carbonate salt, etc. 

[0008] this invention persons sank the support liquid which has various surface tension into the support 
produced with the above-mentioned powder, and compared the mechanical strength and the crack initiation 
situation with it. Consequently, if the surface tension of support liquid is larger than 40 dyn/cm, the vapor- 
liquid permutation of the gas inside the pore which a catalyst has, and support liquid is not performed 
promptly, but the pressure buildup inside pore occurs, a crack will arise on a catalyst front face and a 
mechanical strength will fall to it. Therefore, as for the surface tension of support liquid, it is effective to 
make it 40 or less dyn/cm. 

[0009] In order to lower the surface tension of support liquid to 40 or less dyn/cm, there are support liquid, 
an approach of adding an organic solvent with compatibility, and the approach of adding a surfactant. When 
to add a surfactant in support liquid and to reduce surface tension is tried, as for such a surface active 
substance, the most is restricted to a gas-liquid interface, seemingly, although the surface tension of support 
liquid decreases, it is restricted to the pole near the front face of support liquid part the assembly and that 
surface tension is actually decreasing, and since there is no contribution of a surfactant in the other [ the 
great portion of ] solution sections, surface tension does not decrease. For this reason, if the support liquid 
containing such a surfactant performs spraying sinking in, a drop with surface tension high as a result will 
sink in, and the fall of crack initiation and a mechanical strength, a chip, powdering, etc. will arise. It is 
required for the fall of the surface tension of support liquid to be obtained from this by the fall of the 
cohesive force between each solvent molecules to the last, and use of a surfactant is not desirable. 
[0010] The organic solvent whose sum of the hydrogen bond term of the solubility parameter of an organic 
solvent and a polar term is 40% or more of the sum of the intermolecular force term of a solubility 
parameter, a polar term, and a hydrogen bond term has water and fixed compatibility, and its surface tension 
is lower than water. Therefore, if such an organic solvent is added, the surface tension of a water solution 
can be lowered. Although it may be the liquid of the criteria which overlap a part by the surface active agent 
and the organic solvent as a general concept and a strict distinction may be difficult, by the organic solvent 
specified in the range of this invention, what has a surface-active-agent-property, i.e., the property in which 
it gathers for a gas-liquid interface spontaneously, does not contain, this invention persons examined by 
producing the support liquid which added the support water solution for a kind or plurality among the 
above-mentioned organic solvents, and made surface tension 40 or less dyn/cm. Consequently, it tumed out 
that the mechanical strength of the support after sinking in is improved and the sinking-in process of a 
catalyst can carry out suitably. Although the sum of the hydrogen bond term of a solubility parameter and a 
polar term is 40% or more of the sum of the intermolecular force term of a solubility parameter, a polar 
term, and a hydrogen bond term in this invention and an usable organic solvent specifically has alcohols, 
ketones, carboxylic acids, ether, and ester, the ethanol from extent of effectiveness, the ease of acquisition, 
safety, cost, etc., propanol, a butEinol, an acetone, a methyl ethyl ketone, etc. are more desirable. These do 
not affect the activity of a catalyst. Since compatibility with water is scarce, if the amount in which the 
surface tension of support liquid is reduced to 40 or less dyn/cm is added, phase separation of the organic 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/15/2006 



« 



JP,08-010627,A [DETAILED DESCRIPTION] 



Pages of 4 



solvent whose sum of the hydrogen bond term of a solubiUty parameter and a polar term is less than 40% of 
the sum of the intermolecular force term of a solubility parameter, a polar term, and a hydrogen bond term is 
carried out, and it cannot be C2irried out suitably. 

[001 1] In addition, a solubility parameter (delta) is the square root of the cohesive energy density of the 
matter, and it is expressed with delta=(deltad) (2+(deltap) 2+(deltah) 2) 1/2. In addition, deltad is [ a polar 
term and deltah of an intermolecular force term and deltap ] hydrogen bond terms. The organic solvent 
which can be used by this invention is an organic solvent which is (deltapH-deltah)/(deltad+deltap+deltah) 
>=0.40. The example of this invention is explained below. 
[0012] 

[Example 1] It is formed from a 30 or less average aspect ratio primary particle, and has the main pole 
diameter of about lOnm. In a hepta-ammonium-molybdate salt water solution at the catalyst support (the 
diameter of an average catalyst; 1/12 inch) of 20% of rates of support which has support on-the-strength 
1 1.3MPa and a crack The intermolecular force term of a solubility parameter, the isopropanol whose 
percentage of the sum of a polar term and a hydrogen bond term is 57% among the sums of a polar term and 
a hydrogen bond term ~ concentration % of five mols — it carried out spraying sinking in of the support 
liquid (surface tension 35 dyn/cm) made intermingled, and dried at 130 degrees C. The percentage which 
powdered the rate that a crack has the reinforcement after desiccation in 10.9MPa, 40% was 5%. The rate in 
which the rate that a crack has reinforcement in 10.8MPa(s) when it sinks in similarly continuously 
powdered the support liquid of the nitrate of the nickel which has surface tension 35 dyn/cm which contains 
[ this ] concentration % of five mols for still more equivalent isopropanol 45% became 10%. Thus, 
degradation of the catalyst support by sinking in on the strength is small, and there are also few increments 
in the rate which a crack has, and the rate of the catalyst to powder. The desulfiirization activity of the 
catalyst which might be calcinated at 500 degrees C in this, and demetallization activity were equivalent to 
the catalyst of the example of a comparison. 
[0013] 

[The example 1 of a comparison] It carried out spraying sinking in of the support liquid (surface tension 70 
dyn/cm) of the hepta-ammonium-molybdate salt water solution which dissolved amount [ of molybdenum ] 
8 of support - 10wt% in the catalyst support of 20% of rates which has the main pole diameter of lOnm and 
has support on-the-strength 1 1.3MPa and a crack, and dried at 130 degrees C. The rate which powders the 
rate that a crack has the reinforcement in 6.1MPa(s), 80% became 50%. When sinking in and desiccation 
were performed similarly continuously, reinforcement fell to 5.8MPa(s), and the rate which the rate which a 
crack has powders 90% increased the support liquid of the nitrate of the nickel which has surface tension 69 
dyn/cm for this further to 60%. 
[0014] 

[The example 2 of a comparison] the polyoxyethylene alkyl ether which is the surface active agent of the 
Nonion system instead of the isopropanol of the support liquid of an example 1 — 0.1wt(s)% — it carried out 
spraying sinking in as well as an example 1 using the molybdenum system support liquid (surface tension 30 
dyn/cm) and nickel system support liquid (surface tension 35 dyn/cm) which were made intermingled, and 
dried at 130 degrees C. The percentage which powders the rate that a crack has the reinforcement after 
desiccation in 7.4MPa, 73% was 40%. Moreover, when the support liquid of the nickel system containing 
the same surfactant performed sinking in and desiccation, the rate of the support which powdered the rate of 
support that a crack has reinforcement in 7.1MPa(s), 80% became 40%. Like the example 1 of a 
comparison, degradation of catalyst support on the strength is large, and the increment in the rate which a 
crack has, and the rate of the catalyst to powder is also large. 

[0015] As opposed to distributing in the whole solution, if the isopropanol of an example 1 is made 
intermingled in support liquid, and the surface tension of the whole solution decreasing In the 
polyoxyethylene alkyl ether of the surface active agent of the example 2 of a comparison, most active 
species to a gas-liquid interface An assembly. Although the surface tension of a gas-liquid interface 
decreases, since surface tension does not decrease, if it performs spraying sinking in, a drop with high 
surface tension will sink in and generating of the fall of crack initiation and a mechanical strength, a chip, 
and powdering will produce the solution section of other large majorities. 
[0016] 

[Effect of the Invention] As explained above, the sum of the polar term of a solubility parameter and a 
hydrogen bond term The intermolecular force term of a solubility parameter, By sinking into the support 
liquid which made surface tension 40 or less dyn/cm by a kind chosen from the organic solvent which is 
40% or more of the sum of a polar term and a hydrogen bond term, or plurality being included The vapor- 
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liquid permutation of the gas inside the pore which a catalyst has, and support liquid could be made to be 
able to perform promptly, the pressure buildup to produce could be controlled, and about 50% of control 
was completed in about 40% of control with the crack generated in a catalyst front face or the interior, and 
came complete by the improvement of about 1 .5 times, the chip, and powdering in a mechanical strength. 
Moreover, when the activity trial (desulfurization activity, demetallization activity) of the catalyst produced 
in the example 1 and the example 1 (conventional method) of a comparison was performed, there was no 
difference in the activity. Although it is shown infiltrating the support liquid which becomes the moldings of 
refractories from colloid silica liquid, a surfactant, or the water-soluble organic substance in the 
manufacturing method of the refractories of JP,2-35710,B, and drying or calcinating if needed, and that the 
compression disruptive strength of refractories can improve by this approach, it differs from the catalyst 
support liquid whose objects are refractories and whose liquid is colloid silica liquid and the liquid of this 
approach. Moreover, with the catalyst for alkyleneoxy side manufacture of JP,62-42743,B» although it 
makes it possible to introduce alkali metal into a silver support catalyst specifically by using an eight or less- 
dielectric constant solvent for the solvent of alkali-metal sinking-in liquid, the purpose of this approach is 
control of a fall of a mechanical strength, and the purposes completely differ. 

[Translation done.] 
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* NOTICES * 

iTPO and NCIPl are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sinking-in approach of the catalyst support characterized for the active metal with which the 
aspect ratio of a primary particle becomes the alumina support which is 30 or less from Mo, nickel, and Co 
by independent or sinking in after adding the organic solvent whose sum of the hydrogen bond term of a 
solubility parameter and a polar term is 40% or more of the sum of the intermolecular force term of a 
solubility parameter, a polar term, and a hydrogen bond term in said support liquid and making surface 
tension of this support liquid into 40 or less dyn/cm in the approach of sinking in support liquid containing 
two or more sorts. 



[Translation done.] 
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